Membrane transport

The membrane must be crossed in order for solutes to get into or out of the cell.  Some solutes get in/out; others do not. 

The cell membrane is selectively permeable (semi-permeable).   

Particles can pass across the cell membrane by: 
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Passive Transport


(does not require energy)


i)  simple diffusion


ii) facilitated diffusion

2.
Active Transport 


(requires energy)

3.
Bulk Transport


i)
pinocytosis


ii)
phagocytosis

1.  Passive Transport
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A)  Simple Diffusion


-high concentration to 


low concentration 
         

i)  Non-polar solutes:


Can cross easily 


(e.g. O2; hydrocarbons)


Smaller molecules


cross faster 

ii) Polar solutes:


Small ones 


(e.g. CO2, H2O) 


- can cross easily


Larger ones


(e.g. sugars) will not pass


readily


Ions (e.g. Na+, K+, Ca 2+)


pass hardly at all 

B)  Facilitated Diffusion
Membrane transport of polar solutes and ions is “helped” by transport proteins.  Solute is moving across a membrane from a high concentration to a low concentration of that solute 

· carrier proteins-- these transport proteins bind to solute and physically move them across membranes--are highly specific 

· channel proteins-- these transport proteins simply provide a hydrophilic channel for ions--are less specific
An example of passive transport via a protein carrier (facilitated diffusion):

· glucose is found in the blood plasma at concentrations of 3.6 - 6.0 mM (millimoles/L) 

· the cytoplasm of red blood cells has glucose concentrations of less than 3.6 mM 

· there is a carrier protein which binds glucose in the plasma membrane of Red Blood Cells 

· glucose is transported down its concentration gradient into the cell via the carrier

2.  Active Transport

Active transport usually involves the movement of molecules against the concentration gradient.

Active transport requires transport proteins and energy input to proceed.  E.g. Na+ / K+ pump

An example of active transport - the sodium-potassium pump. 

· found in the plasma membrane of cells 

· the same carrier transports Na+ ions and potassium K+ ions across the membrane in the opposite direction 

· 3 Na+ ions are transported out of the cell 

· 2 K+ ions are transported into the cell 

· thus the pump is electrogenic, (difference in electrical charge) since it creates a membrane potential across the membrane 

· uses ATP as an energy source

  3.  Co-transport Systems

  
Sometimes transport proteins work together.

Usually involves an ion pump working together with another

protein transporter.  E.g. Glucose pump.
4.  Regulated Transport


Regulated transport is can be passive or active and 

involves the movement of molecules through specialized

channels.

  1.
Voltage Gated Channels

       The channels are closed when the electric potential

       is high (polarized) and open when the potential is low


(depolarized) 

  2.  Ligand Gated Channels  

      
The channels are closed when the concentration of


the desired molecule is low and open when the


concentration is high. 

Transport of large molecules  
Endocytosis 
In endocytosis the membrane of the cell engulfs material and takes it into the cell in a vesicle: 

Three types: 

i)
Phagocytosis: uptake of solids 

ii)
Pinocytosis: uptake of fluids 

iii)
Receptor-mediated endocytosis: specific uptake of proteins 

Exocytosis

Exocytosis is the reverse process of endocytosis - material in vesicles is extruded from the cell

